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PCT/FI2003/000297 



1. With regard to the language, this report is based on the international application in the language in which it was filed, unless | 
otherwise indicated under this item. 

□ This report is based on a translation from the original language into the following language 
which is the language of a translation furnished for the purposes of: 
[ | international search (under Rules 1 2.3 and 23. 1 (b)) 
I | publication of the international application (under Rule 1 2.4) 
Q international preliminary examination (under Rules 55.2 and/or 55.3) 

and are not annexed to this report): 

[ | the international application as originally filed/furnished 
the description: 

as originally filed/furnisnea 

pages 1-14 . . - 

* received by this Authority on 

pages* „ 

pages* . 



received by this Authority on 



the claims: 

pages . 

pages* 

pages* 15-17 
pages* 



as originally ftled/furnished 
as amended (together with any statement) under Article 19 

received by this Authority on 15-04-2004 

received by this Authority on . „ — 



the drawings: 
pages 1-3 
pages* 



as originally filed/furnished 



received by this Authority on 
received by this Authority on 
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a sequence listing and/or any related tables) - see Supplemental Box Relating to Sequence Listing. 
The amendments have resulted in the cancellation of: 



□ 
□ 
□ 
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the description, pages 
the claims, Nos. 



the drawings, sheets/figs 
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any table(s) related to the sequence listing (specify): 



70.2(c)). 
1 | the description, pages 
the claims, Nos. 



□ 
□ 
□ 
□ 



the drawings, sheets/figs 

the sequence listing (specify): 



any table(s) related to the sequence listing (specify): 
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Box No. V Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 



I. Statement 

Novelty (N) 



Inventive step (IS) 
Industrial applicability (IA) 



Claims 
Claims 



Claims 
Claims 



1-20 



Claims 1-2Q 
Claims 



1-2Q 



YES 
NO 

YES 
NO 

YES 
NO 



2. Citations and explanations (Rule 70.7) 

Documents cited in the International Search Report: 

Dl: US 5914490 
D2: WO 0159435 
D3: US 5455422 
D4: US 5014288 

The claimed invention is a method and an apparatus for 
measuring the amount of a coating on a paper web Ref lect ion 
measurements are performed both on the coating to be 
transferred to the web and on the coating on the ^./^ 
amount of the coating on the web is ad 3 usted on the basis ot 
the measurements. 

Dl describes a procedure and an apparatus for ™;?f^ g ^ 
amounts of the coating components of paper («brt«ct) . The 
amount of at least one of the components of the coating of the 
naner web is continuously determined by reflection 
measurements based on infrared technique (column 1, ^es54- 
60, column 2, lines 38-43). The components of the coating of 
the paper web, which measurements are performed on, can be 
pigments (column 3, lines 64-67) . 

D2 describes a method and an apparatus f or ~»uri^g the 
amount of a coating on a paper web or a bo »^ ^f^;^ 
amount of at least one component of the « ™ 

and the amount of coating on the paper is determined ^ f rom the 
measurements. The amount of the coating on the paper web or 
Soard can be adjusted on the basis of the measurements (page 
20, lines 20-25) . 
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Supplemental Box 



In case the space in any of the preceding boxes is not sufficient. 

Continuation of: BOX V 

When performing the measurements, the paper web jr the board, 
is illuminated by IR-radiation (page 14, lines . 4-6) , and the 
reflected light is detected (page 13, lines 7-Zo) . 

D3 describes a method and an apparatus for measuring the 
amount of coating on a paper web (abstract) «-^*£a£* 
radiation. The amounts of different components of the coat ing 
are measured (column 4, lines 54-67). The composition of the 
coating is known and hence the amount of the coating on the 
paper U can be determined by a computer. The c^ter c-n 
generate a control signal to regulate the amount of coati ng on 
the paper web (column 6, line 62 - column 7 line 19). The 
measurements are done continuously. 

D4 describes a method and apparatus for determining the amount 
of coating spread on a continuously moving paper web 
Abstract) X-ray beams are directed through the paper. The 
transmitted x-ray. are detected and trmf^xjto^ 
which are sent to a computer to determine the total amount ot 
£he coating on the paper web (column 4, lines 40-55) . The 
computer is also connected to a regulating means 36 which 
regufates the amount of coating on the paper web (column 6, 
lines 27-34) . 

The cited prior art does not give any indication that would 
ead a Person skilled in the art to the claimed method and 
apparatus for measuring the amount of coating on a paper web. 

Therefore, the claimed invention is not obvious to a person 
skilled in the art. 

Accordingly, the invention defined in claims 1-20 is novel and 
is considered to involve an inventive step. The invention is 
industrially applicable. 
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CLAIMS 

1 . A method of measuring the amount of a coating on a paper web, 
in which method the amount (CA) of at least one component of the coating (2) 
onthepaperweb(1)ismeasured,characterized by 
5 measuring the composition (CC) of the coating (2) to be transferred 

to the paper web (i ), and 

determining the amount (CW) of the coating (2) on the paper web 

(1) on the basis of the amount (CA) of at least one component of the coating 

(2) on the paper web (1) and the composition (CC) of the coating (2) to be 
10 transferred to the paper web (1). 

2 A method as claimed in claim 1, characterized byfurther 
adjusting the amount (CW) of the coating (2) on the paper web (1) on the basis 
of the measurement of the amount (CW) of the coating (2) on the paper web 

(1) 

15 ' 3. A method as claimed in claim 1 or 2, characterized by 

measuring the amount (CA) of at least one component of the coating (2) on the 

paper web (1) by reflection measurement. 

4. Amethodasclaimedinclaim3,characterized by meas- 
uring the amount (CA) of at least one component of the coating (2) on the pa- 
20 per web (1 ) by reflection measurement based on infrared technique. 

5 A method as claimed in any one of the preceding claims, 
characterized by determining the composition (CC) of the coating (2) 
to be transferred to the paper web (1) by reflection measurement based on 
infrared technique. 

2 5 6 A method as claimed in any one of claims 1 to4, character- 

i z e d by determining the composition (CC) of the coating (2) to be transferred 
to the paper web (1) by Raman spectroscopy based on molecular v.brat.on 

spectroscopy. . 

7 . A method as claimed in any one of the preceding claims, 

30 characterized by measuring the amount (CA) of at least one compo- 
nent of the coating (2) on the paper web (1 ) continuously. 

8. A method as claimed in any one of the preceding claims, 
characterized by the amount (CA) of at least one component of the 
coating (2) on the paper web (1) being the amount of a pigment in the coating 

35 on the paper web (1). 
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9 A method as claimed in any one of the preceding claims, 
characterized by determining the composition (CC) of the coating (2) 
to be transferred to the paper web (1) continuously. 

10. An apparatus for measuring the amount of a coating on a paper 
5 web, c h a r a c t e r i z e d in that the apparatus comprises 

a first measuring device (17) arranged to measure the amount (CA) 
of at least one component in the coating (2) on the paper web (1) by reflection 
measurement, 

a second measuring device (18) arranged to measure the compo- 
10 sition (CC) of the coating (2) to be transferred to the paper web (1), and 

a data processing device (19) arranged to determine the amount 
(CW) of the coating (2) on the paper web (1) on the basis of the amount (CA) 
of at least one component of the coating (2) on the paper web (1) and the 

15 composition (CC) of the coating (2) to be transferred to the paper web (1). 

1 1 An apparatus as claimed in claim 10, characterized in 
that the apparatus further comprises a control device (20) arranged to adjust 
the amount (CW) of the coating (2) on the paper web (1) on the basis of the 
measurement of the amount (CW) of the coating (2) on the paper web (1 ). 

20 12 An apparatus as claimed in claim 10 or 11, character- 

ized in that the first measuring device (17) is arranged to measure the 
amount (CA) of at least one component of the coating (2) on the paper web (1) 

by reflection measurement. 

13. An apparatus as claimed in claim 12, c h a r a c t e r i z e d in 
25 that the first measuring device (17) is arranged to measure the amount (CA) of 

at least one component of the coating (2) on the paper web (1) by reflect«on 
measurement based on infrared technique. 

14. An apparatus as claimed in any one of claims 10 to 13, c h a r - 
a c t e r i z e d in that the second measuring device (1 8) is arranged to deter- 

30 mine the composition (CC) of the coating (2) to be transferred to the paper web 
(1 ) by reflection measurement based on infrared technique. 

1 5. An apparatus as claimed in any one of claims 1 0 to 1 3, c h a r - 
a c t e r i z e d in that the second measuring device (18) is arranged to deter- 
mine the composition (CC) of the coating (2) to be transferred to the paper web 

35 (1 ) by Raman spectroscopy based on molecular vibration spectroscopy. 

16. An apparatus as claimed in any one of claims 10 to 1 5, c h a r - 
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acterized in that the first measuring device (17) is arranged to measure 
the amount (CA) of at least one component of the coating (2) on the paper web 
(1) continuously. 

1 7. An apparatus as claimed in any one of claims 10to16,char- 
5 acterized in that the amount (CA) of at least one component of the coat- 
ing (2) on the paper web (1) is the amount of a pigment in the coating (2) on 
the paper web (1). 

18. An apparatus as claimed in any one of claims 10 to 17, char- 
acterized in that the second measuring device (18) is arranged to deter- 

10 mine the composition (CC) of the coating (2) to be transferred to the paper web 
(1) continuously. 

19. An apparatus as claimed in any one of claims 10 to 18, char- 
acterized in that the second measuring device (18) is arranged in a coat- 
ing colour reservoir (4) in a coating head (3), in a coating (2) mixer (13), in a 

15 feed line between the mixer (13) and the coating colour reservoir (4) or in a 
separate sample line leaving the coating colour reservoir (4). 

20. An apparatus as claimed in any one of claims 10 to 18, char- 
acterized in that the second measuring device (18) is arranged in a coat- 
ing colour reservoir (4) in a coating head (3), in a coating (2) storage or ma- 

20 chine tank, in a transfer line between the storage and machine tanks, in a 
transfer line between the machine tank and the coating colour reservoir (4), in 
a separate sample line leaving the storage or machine tank or in a separate 
sample line leaving the coating colour reservoir (4). 
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